Background: This study aimed to assess the dementia literacy (DL) level of communitydwelling adults in the four cities (Hong Kong, Guangzhou, Macau and Zhuhai) of the Greater Bay Area of China and to determine the preferred mass media for receiving dementia information. Methods: A multi-city cross-sectional study with 788 community-dwelling adults completed the survey. Dementia literacy was indirectly measured by two validated scales, 30-item Alzhiemer's Disease Knowledge Scale (ADKS) and 20-item Dementia Attitudes Scale (DAS). When the ADKS total score was <15 and DAS total score was <70, it was considered as 'inadequate dementia literacy'. Participants were also asked to indicate whether they would like to receive dementia information via digital media or traditional media. Chi-square tests and logistic regressions were undertaken. Results: About one-third of the participants had inadequate dementia literacy. Those with young age or secondary education preferred to get dementia information from social media. But people living in public housing would like to get information from government or hospital websites. Middle-aged participants inclined to learn dementia from television or radio. Conclusion: It is worthy to conduct territory-wide public education in dementia and develop strategies according to their preferences in the types of mass media.
Introduction
Dementia is a growing health concerns in many countries including China. In 2016, there were 46.8 million people live with dementia in the globe and about 25% of them reside in China [1] . A recent meta-analysis of 96 studies showed that the pooled prevalence of dementia was 5.3% and 7.2% in Mainland China and Hong Kong respectively [2] . As the number of people suffering from dementia increases, an increasing attention has been paid to dementia literacy of the public. Greater Bay Area is the newly developed integrated economic and business zone in China, where 69 million people are living. It consists of seven cities (such as Guangzhou, Zhuhai) and two special administrative regions (Hong Kong and Macau) . In line with the growth of economic activities in this area, the local governments have been spending substantial amount of money in health care systems to keep the citizens healthy. Both Hong Kong and Macau have their own health care systems which are different from Guangzhou and Zhuhai. Hong Kong's gross domestic product (GDP) is the highest (U$319 billion), its dependency rate is the lowest (22.2%), the prevalence of dementia is the highest in the region (see the supplementary material). It is estimated that there are 9.55 million persons with dementia in China and Hong Kong [2] . As the population of this area is aging, much attention has been given to the recognition of dementia in the last decade. Dementia literacy becomes one of the most discussed issues in the Greater Bay Area.
Dementia literacy refers to knowledge of dementia and attitudes towards persons with dementia [3] . With inadequate dementia literacy, individuals may not be able to have enough knowledge to recognize the symptoms of dementia, identify treatment options, provide essential care and supports to the persons with dementia [4] . In addition, individuals with inadequate dementia literacy would feel tremendous discomfort when the persons with dementia are around them, or would not feel obliged to support the patients and their caregivers [4] . Social comfort to dementia was found to be prevalent but this phenomenon could be reverted through education by increasing knowledge of dementia [5] . By now, most of the studies in dementia literacy were from high-income countries such as Low and team's study [3, 6] in Australia and Woo's study [7] in USA. There was a sparsity of studies from low-and middle-income countries [8] , and China is one of these countries with fast growing prevalence of dementia and therefore dementia literacy becomes an important topic for discussion. To the best knowledge of the project team, three studies in relation to dementia literacy were identified. A survey with 140 participants in Tianjin, China showed that only 16% of the participants knew the risk factors of dementia and 56% of the participants were not sure whether they should share the diagnosis of dementia with the patients [9] . Another study indicated that majority of the respondents (77%) had personal fear of developing Alzheimer's Disease (AD) and being female, those with poor self-rated health, high proximity to AD and high perceived severity of AD were more likely to indicate such fear [10] . A recent study investigated the dementia literacy of older adults (aged 60 or above) living in 34 urban cities in China and found that their dementia literacy was very low [11] . The studies mentioned above had investigated the Chinese participants' basic knowledge about dementia, their intended actions if their own relatives suffered from dementia, their personal fear of developing dementia, and dementia literacy level of older adults. Obviously, there is still a knowledge gap: How many community-dwelling adults have inadequate dementia literacy? Who are the at-risk group with inadequate dementia literacy?
Mass media plays an important role in health promotion. Evidence has showed that mass media promotes healthy behaviors (such as safe sex, skin cancer prevention) through descriptive norms [12] . Nonetheless, the role of mass media in dementia education has seldom been investigated. Would traditional mass media still be the best choice for promoting dementia literacy? Would digital media become the favorable channels for receiving information about dementia? Knowing the preferred channels would help to develop appropriate strategies for disseminating relevant health information to the public.This study aimed to assess dementia literacy level of community-dwelling adults in the four cities (Hong Kong, Guangzhou, Macau and Zhuhai) of the Greater Bay Area of China, and the preferred types of mass media for receiving dementia information.
Materials and Methods

Design, Data Collection and Participants
This is a multi-city cross-sectional study with the samples representing respective population ratio in the selected cities/regions and targeting to recruit 200 subjects in each city. A convenience sample was used in this study. The study population were adults aged 18 or above, cognitively intact (Short Portable Mental Status Questionnaire, SPMSQ >7), able to read Chinese, and had lived in the respective city for at least 1 year. Those who were being hospitalized, living in residential care homes were excluded. In this study, we only included respondents aged 18 -64 in the analysis. University students in different cities were trained to be data collectors. They approached as many as people they could in community centres or public places (such as bus-stops, parks, shopping malls, markets), screened for their eligibility, obtained written consents, and provided assistance to those who needed in completing the questionnaires. Data collection was conducted from July 2017 to May 2018 in the four cities.
Measures
Outcome measure was dementia literacy. Since there was no single validated instrument for measuring dementia literacy, we measured the variable indirectly by mapping the two most relevant concepts -knowledge about dementia and attitudes towards dementia, as suggested by Low & Anstey [3] .
Knowledge about dementia was measured by Alzheimer's Disease Knowledge Scale (ADKS): The ADKS contains 30 true/false questions that assess knowledge related to AD assessment, diagnosis, caregiving, life impact, prevalence, prevention, risk factors, symptoms, treatment and management [13] . A composite score was calculated by counting the number of questions answered correctly, and the score can range from 0 to 30. The ADKS has been shown to have good internal consistency (alpha = 0.71), adequate test-retest reliability (reliability coefficient = 0.81, p < 0.001) [13] .
Attitudes towards dementia was measured by Dementia Attitudes Scale (DAS): it is a 20-item instrument. Each item is rated on a 7-point Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree), and the total score of the scale could be from 20 to 140. The higher the total score is, the more positive the attitude toward dementia. The result of confirmatory factor analysis (CFI=0.95, RMSEA=0.06, CFI=0.87) indicated that DAS has a reasonably good fit model. Cronbach's alpha of this scale is 0.83 [14] .
Then, we created the variable -inadequate dementia literacy if ADKS total score <15 and DAS total score <70.
Another outcome measure was the channels for receiving dementia information. Participants were asked to indicate their preferred types of mass media to receive relevant information about dementia, and they could choose more than one type. A total of 12 options were given. The options were then categorized into four types: social media, websites, paper-based materials, television/radio. Social media included WhatsApp, Facebook, QQ, Instagram, Baidu, WeChat, and Blog, while websites referred to websites from government units, hospitals, health-related organizations and non-government organizations. Paper-based materials referred to posters, newspapers, magazines and books.
Ethical Statement
Written consent was obtained from the eligible subjects before the completion of the questionnaires. Ethical approval to conduct the study was obtained from the Human Subject Ethics Subcommittee of Sun-Yat Sen University, the Hong Kong Polytechnic University (HSEARS20170511002), Kiang Wu Hospital College of Nursing of Macau, and the Zhuyi University of Zhuhai.
Statistical Analysis
Descriptive statistics, including numbers, percentages, means and standard deviation, were performed on demographics, dementia literacy, ADKS total score, and DAS total score. Logistic regression models with backward elimination were used to identify associated demographic factors with inadequate dementia literacy in each city/region separately. Another set of four logistic regression models were conducted to identify associated factors of participants in favoring of a particular type of mass media for receiving dementia information. All statistical analyses were performed using SPSS version 23.0. The level of significance was set at p<0.05.
Results
Demographics and level of dementia literacy
A total of 844 people completed the survey. Among these, 788 community-dwelling adults (aged 64 or below) were included in the analysis, with 242 from Hong Kong (HK), 184 from Guangzhou (GZ), 178 from Macau (MA) and 184 from Zhuhai (ZH). Table 1 showed the demographics of the participants. Majority of the participants were employed. About half of participants were married in Hong Kong, Guangzhou and Macau, but significantly more participants were married in Zhuhai. In terms of education level, Hong Kong has the highest percentage of participants possessing university level among the four cities/regions. About half of the participants were living in private housing in Hong Kong, Guangzhou and Zhuhai.
Zhuhai had the highest percentage of the participants with inadequate dementia literacy (50.0%) and the percentage was significantly higher than the other three cities/regions (HK: 31.4%; GZ: 32.6%; MA: 34.8%, p<0.001). Looking into the two components of dementia literacy (knowledge and attitudes), Zhuhai also has the highest percentage of participants with low dementia knowledge score (ADKS < 15) (HK: 25.2%; GZ: 25.5%; MA: 29.2%; ZH: 38.0%; p<0.05) and poor attitudes towards dementia (DAS < 70) (HK: 8.3%; GZ: 9.2%; MA: 8.4%; ZH: 20.1%, p<0.001). 
Profiles of participants with inadequate dementia literacy by city
We identified the at-risk population with inadequate dementia literacy. Results of the regression models showed that in Hong Kong, those with lower educational level (primary education: OR 6.219, p <0.01; secondary education: 1.891, p=0.162; tertiary education: reference), being unemployed (OR 5.257, p<0.01; employed: OR 4.066, p = 0.053; student: reference) were more likely to have inadequate dementia literacy than their counterparts. Education was also a significant factor associated with inadequate dementia literacy in Guangzhou: those with low education were more likely to have inadquate dementia literacy (primary education: OR 2.274, p <0.05; secondary education: 0.806, p = 0.799; tertiary education: reference). Another factor 'housing' associated with dementia literacy was noted in Guangzhou: those who were living in private housing (OR 1; living in public housing: OR 0.126, p<0.05) were the at-risk population with inadequate dementia literacy. On the other hand, marrital status also associated with dementia literacy in Zhuhai: married people (OR 2.486 p<0.01) were more likely to have inadequate dementia literacy than those who were single.
Preference of mass media
Among the four types of media, websites were the only type preferred by the participants regardless of the locations ( Table 2 ). Those participants with tertiary education (OR 1) and secondary education (OR 1.035), had adequate demential literacy (OR 1; inadequate: 0.728, p<0.05), and lived in public housing (OR 1.518, p <0.05) were more likely to prefer getting dementia information from government or hospital websites (Table 3) . On the contrary, social media, the other digital media, was more likely to be preferred by those who had secondary education (OR 1.590, p<0.05) but less likely preferred by those who were older (OR 0.951, p<0.001). It is worthy to note that participants from Guangzhou (OR 3.150, p<0.001) and Zhuhai (OR 3.712, p<0.001) were more likely to use social media to receive dementia information than Hong Kong participants. We also investigated the preference of traditional media for health promotion -paper-based materials and TV/radio. Middle-aged participants (OR 1.013, p<0.05) and, compared to Hong Kong participants, Macau participants (OR 1.747, p<0.01) were more likely to while Guangzhou and Zhuhai participants were less likely to prefer to use paper-baed materials to get dementia information ( Table 4 ). For receiving dementia information from TV or radio, older participants were more likely but Macau (OR 0.530 p<0.01) and Zhuhai (OR 0.463 p<0.001) as compared to Hong Kong participants were less likely to prefer this type of media channel. Note. Paper-based materials referred to posters, newspapers, magazines and books.
Discussion
This is the first study assessing the level of dementia literacy in the Greater Bay Area of China. About one-third to half of the participants in this area of China had inadequate dementia literacy. This finding echoed those of studies in developed countries such as Australia [6] , Cambodia, Fiji and the Philippines [15] , showing inadequate dementia literacy was prevalent in general. This study has filled the missing piece of puzzle in dementia literacy in China by providing further evidence of inadequate dementia literacy in community-dwelling adults (aged 18-64) in addition old adults (aged 65 or above) in China [11] . Public education to improve citizens' knowledge about dementia (which include the understanding of dementia symptoms, treatment options, care needs, and prognosis) and cultivate their positive attitudes towards dementia should be extensively supported. The Hong Kong SAR Government has already placed dementia public education as part of its mental health policy, highlighting the strategy of bringing together education, housing, police, health care, social care authorities and research institutions to co-create dementia-friendly community [16] . For example, in education settings, school curriculum will be modified to include lifestyle modification and its relationship with dementia. Training will be given to police force so that policemen can have better understanding of dementia symptoms and behaviors of persons with dementia. When necessary, police force will support the search of persons with dementia who may get lost or wander away from home. Such initiative is a good example of reference for increasing city-based awareness-raising efforts with the participation from people of different sectors.
We identified the vulnerable populations for inadequate dementia literacy in each of the four cities, and these findings could help to focus the resources to improve citizens' dementia literacy in individual cities/regions. As noted, those with low education were at risk of low dementia literacy. To educate these people, materials should be developed in consideration of readers' literacy. Using pictures or photos in the educational materials is recommended, especially those with lower educational level. Comic books have been found to be effective to improve knowledge about medication adherence, drugs storage and health literacy among Chinese people with low education level [15] . Fotonovelas (or comic books illustrated with photos) were shown to increase overall knowledge of dementia among Latino older adults even though their educational level was not high [17] . With these evidences, we could consider develop photo-based interventions or use comic books to promote dementia literacy.
Compared to the previous studies [15, 18] which considered age, gender, education, marital status, employment status, and per capita annual income as the risk factors of poor dementia literacy, the current study has identified another associated factor of inadequate dementia literacy, housing. Interestingly, this finding was only significant in Guangzhou but not in other three cities/regions. Housing and poverty are connected: in many occasions, living in public housing offers participants the opportunities to alleviate poverty because they pay less in rents [19] . For those who are financially capable, they are more likely to purchase their own houses and thus private housing is usually owned by middle class. Nonetheless, such common phenomenon does not seem to happen in Guangzhou. Reviewing the housing policy in Guangzhou, we note that those who are living in private housing may not be middle-class participants. This is probably related to the housing reform in Guangzhou in 1990s in which former danwei houses (originally these were government property) had been privatized at net cost price and the government largely involved in the pricing so as to ensure private housing is affordable to the hukou holders (that is, citizens entitled for permanent residency in Guangzhou) [20] . As a result, individual property purchase is unusually high in Guangzhou [20] . Common areas in housing estates could be the ideal platforms for promoting dementia literacy.
Using social media to deliver public education in dementia was one of the strategies favoured by the participants, particularly the young generation, in the current study. Such proposal is worthy to be supported, as social media has already been embedded in daily life and it is a novel medium for the dissemination of public health information [21] . Nonetheless, by now, limited empirical studies have been carried out to promote dementia using social media. One of the two studies that could be retrieved was qualitative study involving 42 adolescents aged 12-18 in United Kingdom, discussing the key features of an effective dementia education [22] . These adolescents proposed to use Facebook, Instagram and YouTube to facilitate and modernize their learning about dementia [22] . The findings of the current study seemed to echo this recommendation, acknowledging the agreement of using social media to conduct public education in dementia, but our findings extend the target population to those aged 18-44. This implies that using social media to improve people's dementia literacy could be extended to middle-aged adults. Another pilot study explored the use of YouTube to deliver dementia education to older adults aged 55 or above and found that more participants (aged 65 or above) had used YouTube to learn dementia in the 2 nd year than in the 1 st year [23] . Thus, different types of social media have huge potential to deliver quality dementia education to the public. WeChat, Baidu, QQ are the frequently used social media in Guangzhou and Zhuhai, on the contrary, WhatsApp, Facebook and YouTube are common in Hong Kong and Macau, and these platforms were chosen by the participants of this study. Further investigation is warranted to determine how these social media platforms could be used in dementia education in the Chinese population. In Hong Kong, a pilot test of the use of Facebook to improve health care professionals' dementia literacy has been carried out and it was found to be feasible and welcomed by the participants [24, 25] . There is a possibility of extending this work to the general public in Chinese population. No matter which types of social media is used, ethical issues such as protecting privacy and confidentiality should be considered [26] .
Improving dementia literacy requires the use of multiple channels and techniques [7] . Traditional mass media such as television and radio were considered as the preferred channels to get dementia information in Guangzhou and Hong Kong. These channels could reach a large audience in a short period of time, nonetheless, no study has investigated the impacts of television and radio episodes on the change of dementia literacy. Future research in this particular area is warrant.
This study had several limitations. Firstly, the use of a cross-sectional design limited the extent to which causal inferences of the observed associations could be established, and the findings should be further examined in longitudinal studies to establish the temporal validity of any associations found. Second, some of the important factors, such as personal experience in dementia care or impact of Chinese culture on dementia, were not measured and hence precluded us from examining their independent and potential interaction effects on dementia literacy and the preferred type of media to receive dementia information. This could also partly explain the limited explanatory power of the associated factors for the outcome variables. Finally, the current sample was obtained using convenience sampling, which might not have produced representative samples of the population in the four cities which will limit the generalizability of the current findings to the larger population in the four cities.
Conclusions
Since a significant portion of the population have inadequate dementia literacy in Greater Bay Area of China, it is worthy to conduct public education in dementia. Strategies which targeted for specific groups of citizens in each city could be formulated according to their preferences in different types of mass media. These recommendations respond to the World Health Organization's (WHO) Global Calls for Actions in which campaigns are developed and implemented to raise public awareness about dementia and foster dementia-inclusive societies by 2025 [27] . 
